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Dengue-1  (TP79-56);  Dengue  1  (45aZ-5);  Dengue  3  (CH53489)  and  Dengue^4  (341750 
Carib)  vaccines.  Rhesus  monkeys  immunity.  Mosquito  infectious  dose  50. 


aMTRACT  fCtollMM  mr«VNM  »/dm  U  ntCM«4/)p  mad  idmn4i/y  fey  Woe*  itwafetij 

|  The  following  live,  attenuated  dengue  virus  vaccines  strains  were  tested  for 
their  respective  immunogenicit y  in  r he su s  monke ys:  dengue-1  (TP79-56,  code 
TSI-GSD216  and  45AZ-5,  code  No.  TSI-GSD214);  dengue  3  (CH53489,  eone-  24/28); 
and  dengue-4  (341750  Carib).  cio.it 

It  was  found  that  417  MID50  (mo  sjuito  infectious  dose  50)  and  116  MID50  were 
required  for  seroconversion  of  50%  of  the  animals  with  the  45AZ5  and  the  TP79-56 
vaccine,  respectively.  Upon  challenge  with  the  homologous  wild  type  virus,  - 
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A  jroup  of  32  tubercul ine-nejative  juvenile  rhesus  monkeys  were 
pretested  for  HI  as  well  as  for  neutralizing  antibodies  against  den.;ue 
virus  serotypes  I  to  IV.  All  animals  were  found  to  be  free  of  dengue 
virus  antibody.  All  inonlreys  were  housed  at  tire  Caribbean  Primate 
research  Center  in  individual  steel  squeeze  ca^es  in  a  mosqui to-proof 
area.  Fifteen  days  later,  all  monkeys  were  tested  a.yain  (by  U  tests) 
for  the  presence  of  dengue  antibodies.  A ;* a i n ,  all  animals  were  found 
to  ae  free  of  antibodies  against  all  four*  dcn.jue  serotypes. 

On  juno  21,  1924  were  received:  four  vials  of  the  live 

attenuated  Jon.juc-1  vaccine  strain  TP79-56  (code  Ho.  TSI-G5D216)  as 
well  as  of  the  d  e  a u  c  - 1  vaccine  strain  45AZ-5  (code  iJo.  TSI-GSD214). 
A  bottle  of  vaccine  diluent  (FEE!!  with  0.253  USA)  e/as  also  receiveo 
from  h’RAIR.  Each  vial  of  lyophylized  vaccines  were  resuspended  in  3 
ml  of  double  distilled  H  2^*  On  vaccination  day,  the  TP79-56  seed  had 
a  titer  of  5.3  x  10^  p  f  u  / 1  (9.6  ::  10^  mosquito  infectious  dose  per 
ml,  !  i  I P5  Q  /ml  ) .  The  4  5  A  Z  -  5  vaccine  had  a  titer  of  6.3  x  10*  pfu/ml 
(2.4  x  1  06  : i I Qj 0  /ml). 

Animals  were  divided  into  2  ..roups  of  15  monkeys  each.  One 
•jrcup  received  the  TPY9-56  vaccine  and  the  other  jroup  was  innoculated 
with  the  45AZ-5  vaccine.  On  July  12,  1 0 G 4  monkeys  were  innoculated 

subcutaneously  with  0.5  ml  of  serially  diluted  preparations  of  either 
TP79-56  or  45AZ-5  vaccines.  The  highest  doses  used  were  1,320  EII^o 
and  322  HID50  for  the  45AZ-5  and  the  TP79-56  vaccines,  respectively. 
Appropiate  10  fold  dilutions  were  made  in  the  diluent  medium  provided 
by  '.'PAIR.  Groups  of  5  animals  were  inoculated  with  each  vaccine 
dilution.  Two  monkeys  imi’c  used  as  the  unvaccinated  controls. 

monkeys  were  bled  on  post  vaccination  days  30,60  ,  90  ,  1  20,1  50  and 
150  and  !I  titers  ajjinst  denjue-1  virus  were  obtained  following 
standard  procedures.  The  virus  used  for  tests  was  received  from 
l.'IiA  IR  on  January  27.  1964  and  was  passed  three  times  in  Albo  and  3 
times  in  TEA  234  cells.  The  titer  of  the  virus  was  3.5  x  10^  pfu/ml. 

Results  obtained  are  an own  on  tables  1  and  2.  It  can  be  seen  from 
these  tables  that  it  required  417  k  I D  5  q  /  0 . 5  l.1  and  1  1  6  I!  I D  5  q  /  0 . 5  ml 
for  seroconversion  of  50.'  of  the  animals  witu  the  4  5AZ-5  and  the  T?7  9- 
56  vaccine,  respectively.  These  doses  are  between  40  to  10  times 
hiqiier  than  the  dose  required  to  infect  50?  of  the  monkeys  with  either 
(wild  type)  dengue- 2  or  denjue-4  virus  (see  quarterly  report  1933; 
k'raiselburd  et  al,  Transactions  of  the  Royal  Society  for  Experimental 
Hedicine  and  Hyjiene,  7  9 :  2  4  2-251,  1935).  based  on  this  data,  it 

would  appear  that  the  4  5  AZ  5  vaccine  ,;ii  jht  be  3  times  more  attenuated 
than  the  TR79-56  vaccine. 


On  day  190  post-infection,  all  animals  were  inoculated  s.c.  with 
0.5  ml  containing  2916  llir^o  (29.2  pfu)  of  DEM-1  virus  (strain  W HAIR  - 
UP  197  4).  Virus  was  received  from  UR  AIR  on  DEC.  20,  190*1  and  was 
stored  at  -70° C  upon  arrival.  For  animal  inoculation,  virus  was 
diluted  in  MEM  containing  0.255  HSA. 

Animals  were  bled  on  post  infection  days  10,  30  and  61.  1)  test3 
were  performed  following  standard  procedures,  using  the  17  P 1 9  7  *4  DCM-1 
strain.  Results  are  shown  on  Tables  3  and  4. 

As  expected,  all  control  animals  seroconverted  on  or  before  post 
challenge  day  30  (see  table  IV)  Dengue-1  immune  animals  showed  a 
typical  secondary  antibody  response. 


b  )  Dengue-3  vaccine  studies  : 

The  second  phase  of  this  contract  started  on  June  1,  1985.  Its 
objective  was  to  compare  immunogenici ty  of  Army's  candidate  Dengue-3 
vaccine  (CH534G9)  with  the  wild  type  Dengue-3  virus  (strain  CH53489). 

On  May  23,  1935  we  received  from  ’..’RAID  6  vials  of  each,  the 
lyophilized  wild  type  Dengue-3  virus  as  well  as  the  vaccine.  Virus 
was  labelled:  C  H  5  3  4  8  9  ,  K  f  g  date;  April  1904,  lot  Mo.  1.  Vaccine  was 
labelled:  live  attenuated  C II 5  3  4  8  9  clone  24/28  K f g  date:  Sept.  1983. 
lot  Mo .  1 . 

On  May  31,  1985  two  vials  of  each  preparation  were  reconstituted 

with  3  ml  of  double  distilled,  tissue  culture-grade  water.  Vials  were 
pooled  and  assayed  for  both,  plaque  forming  units  (pfu)  (using  the 
LLC-MK  cell  assay  at  31  C)  and  for  mosquito  infectious  doses  (by 
mosquito  innoculation).  Titers  obtained  were  as  follows: 

Vaccine:  4.05  x  102  pfu/ml  (2x106  MID50/ml) 

Virus  :  5.25  x  1 02  pfu/ml  (2x10s  UID^q/uI) 

Pfu  titers  were  read  on  June  6.  !i  IDjq  titers  were  reported  to  us 
by  Dr.  Gubler  (San  Juan  Laboratories)  on  June  24. 


On  May  15,  thirty  three  monkeys  were  housed  in  individual  cages  in 
a  mosquito-proof  area.  They  were  bled  on  the  same  day,  and  their 
serum  samples  were  found  to  be  free  of  antibodies  to  the  four  dengue 
serotypes  (by  III  and  II  tests).  On  June  1,  the  animals  were  bled 
again.  Serological  tests  (III  and  K)  showed  no  evidence  of  flavivirus 
infection.  The  viruses  used  in  H  tests  were :  D1  (WRAIR)  p # 3  ALB0,  p $ 4 
TRA;  D 2  PIU59  Pf2  ALBD;  03  CK53489  p#1  TRA  284,  and  D4  II241  (San  Juan 
Lao  oratories)  p,M  ALBO.  The  titers  of  the  virus  (as  well  as  of  the 
vaccine)  reported  above  were  used  to  calculated  the  dilutions  required 


to  infect  groups  of  5  monkeys  with  50 
preparation.  Preparations  were  diluted 
(sent  to  us  by  UR AIR). 


5  0  and 


M  I  D 


50 


in  E11FM  containin; 


of  each 


-4- 


On  July  10.  groups  of  5  monkeys  were  either  s.c.  infected  or 
vaccinated  with  0.5  ml  of  the  doses  that  were  calculated  as  described 
above.  Control  monkeys  received  diluent  only.  However,  vaccine  as 
well  as  virus  titrations  performed  on  vaccination  day,  revealed  a 
difference  with  the  titers  obtained  on  June  6  and  24.  The  new  titers 
obtained  (July  10  titers)  were  as  follows: 

Vaccine:  4.85  x  103  pfu/nl  (1.6  x  1 07  MID  5Q/ml ) 

Virus  :  1  .  05  x  1  03  pfu/ul  (6  x  1 06  MIDso/ml) 

Therefore,  there  was  almost  a  10  fold  difference  with  the 
previous  titers.  At  this  time,  we  do  not  know  the  cause(s)  of  this 
diferences  (upon  reconstitution  both  vaccine  and  virus  vials  showed 
always  the  characteristic  pink  color). 

Based  on  the  titers  obtained  with  the  inoculum  used  on 
vaccination  day,  we  calculated  that  the  monkeys  were  vaccinated  with 
4000,  400  and  4  0  M I D 5 q ,  respectively.  The  doses  of  wild  type  virus 
administered  to  the  animals  were:15,000,  1,500  and  150  M  I D5  g  p  e  r  0.5 
ml,  respectively. 

.Monkeys  were  bled  on  days  30  and  60  post  inoculation.  Serum 
samples  were  assayed  for  antibodies  against  Dengue-3  virus  (strain 
C  H  5  3  4  9  p#1  TRA  284).  Results  obtained  are  shown  on  tables  V  and  VI. 
It  can  be  seen  from  these  tables  that  both,  vaccine  as  well  as  virus, 
were  highly  immunogenic.  However,  with  the  doses  used,  end  points 
could  not  be  obtained.  These  results  were  in  contrast  with  the 
experimental  data  obtained  in  this  laboratory  with  other  dengue 
strains  and  vaccines,  which  are  summarized  in  table  VII. 

Upon  consultations  with  the  project  officer  of  thi3  contract.  Dr. 
Ken  Eckels,  it  was  decided  to  introduce  20  additional  monkeys  to  the 
project  and  to  release  the  animals  which  were  infected  or  vaccinated 
with  the  highest  doses.  This  modification  to  our  original  contract 
was  decided  in  order  to  obtain  end  points  for  both,  vaccine  and  virus. 
On  October  28,  1985  we  introduced  and  bled  20  additional  monkeys. 
These  animals  were  bled  again  on  Nov.  12,  1985.  All  animals  were 
found  to  be  free  of  denguc-3  antibodies  ( H  test  performed  against 
Dengue  3  CH53489  p£1  TRA  284). 

The  last  two  vials  of  vaccine  and  of  virus  were  pooled  separately. 
Appropiated  dilutions  were  made  to  infect  groups  of  5  monkeys  with  15 
and  1.5  MID5Q  of  dengue-3  virus  and  10  and  2.5  lllDjg  of  vaccine, 
respectively.  The  dilution  factors  were  calculated  on  the  basis  of 
the  titers  obtained  on  July  10,  1935.  However,  the  titers  reported  to 
us  by  Dr.  Gubler  varied  somewhat  from  the  July  10  titers.  Titers 
obtained  were  as  follows: 


Vaccine  : 

4.63  x 

103  pfu/ml 

( 2x1 07 

H 1 D  5  0  /  m  1  ) 

V 1  r  u  3 

0.33  x 

10^  pfu/ml 

(1.5  x 

106  MID50/ul) 
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Cased  on  these  titrations,  it  was  calculated  that  the  vaccinated 
nonkeys  received  12.5  and  3.125  !  1 1 D5  q ,  respectively.  The  infected 
monkeys  received  3.75  and  0.375  HID5Q  of  dengue-3  virus,  respectively . 
Animals  were  bled  on  post  inoculation  days  30  and  60.  IJ  testes  were 
performed  against  Denjue-3  C  H  5  3  4  3  9  p  #1  TRA  284).  It  can  be  seen  in 
tables  VIII  and  IX  that  end  points  could  not  be  reached  with  the 
dilution  used.  Thus  with  the  lowest  dose  of  virus  and  vaccine  used 
(.375  XID50  of  virus  and  3.125  M  ID5Q  of  vaccine)  4/5  and  3/5  monkeys 
seoconverted,  respectively. 

To  reach  the  desired  end  points,  virus  preparations  were  further 
diluted  and  inoculated  into  experimental  animals  (under  contact 
extension)  liew  monkeys  were  bled  and  their  serum  samples  were  assayed 
by  HI  and  f!  tests  (arainst  the  four  dengue  serotypes)  for  any  evidence 
of  previous  dengue  virus  infection  All  animals  were  found  to  be  free 
of  flavivirus  antibodies  and  were  brought  to  a  mosquito-proof  area. 

Fifteen  days  later,  animals  were  bled  a,-ain  and  their  serum 
samples  assayed  for  denjue  antibodies,  as  described  above.  II  o 
evidence  of  denjue  antibodies  was  found.  Dengue  3  vaccine  (CH53489) 
and  virus  were  titrated  in  mosquitoes  and  in  cell  culture  usin^ 
standard  procedures.  Titers  were:  9.6  x  10^  H I D5  q  /  u  1  and  4.5  4  >:  1  0~ 
pfu/ml  (vaccine)  and  1.5  x  10^  MIDjq/uI  and  4  x  10^  pfu/ml  (virus). 

Preparations  were  titered  and  diluted  on  vaccination  day  (Karch 
13,  1936).  A  3  r  o  u  p  of  monkeys  was  s.c.  inoculated  with  0.3072  HID 
of  vaccine.  The  other  jroup  of  monkeys  received  0.0297  HID  of  wild 
type  virus.  Doth  inocula  were  delivered  in  0.5  ml  of  diluent  ( C 1 1 E i I , 
0.252  H5 A )  sent  to  us  by  Dr.  Ken  Eckels. 

Animals  were  bled  on  post  infection  days  30  and  60  and  their  serum 
samples  assayed  for  !I  antibodies  against  Dengue-3  (wild  type)  virus. 
Results  obtained  are  shown  in  table  X  and  XI.  It  can  be  seen  from 
these  tables  that  with  the  doses  used,  no  seroconversions  were 
obtained.  These  data  allowed  us  to  calculate  the  * i I D5 q  required  to 
infect  rhesus  monkeys.  U  s  i  n  3  the  method  of  Reed  and  Muench,  the 
followin'  HID  50  were  obtained. 

Denjue-3  vaccine  =  2.93  HID50 

Den3ue-3  virus  =  0.15C  HID5Q 

These  results  showed  that  the  denjue-3  virus  was  extremely 
immunogenic  (a  dose  of  0.158  ; :  I D5  q  would  seroconvert  505  of  the 
monkeys)  and  that  the  denjue-3  vaccine  was  less  than  20  fold 
attenuated  'with  respect  to  tne  wild  type  virus. 

neutralisation  titers  of  all  experimental  animals  used  in  this 
contract  were  obtained  usinr  duplicate  samples.  Host  of  the  samples 
were  assayed  at  least  twice  to  confirm  the  results  obtained. 


c  )  Denrue-4  (strain  3  4  1  7  5  Q  Car  i  be  )  vaccine  studies  : 


The  next  series  of  experiments  were  carried  out  to  titrate  a  new 
candidate  vaccine  (Dengue-4  strain  341750  Caribe)  and  its  parent 
virus.  This  work  was  initiated  through  an  extension  of  our  original 
contract.  A  group  of  14  antibody  free  animals  were  brought  to  a 
mosquito-proof  area.  Seventeen  antibody-free  monkeys  (from  the 
previous  experimental  ’roups)  were  kept.  A  total  of  33  dengue 
antibody- free  monkeys  were  used  in  the  new  titration  studies. 

On  February  17.  1987.  groups  of  5  animals  were  innoculated  s.c. 
with  0.5  ml  of  different  vaccine  and  virus  doses.  The  vaccine  doses 
used  were:  1  x  106  !:ID5q»  5  x  1  0^  'JIE^q  and  1  0^  I  i  I D  5  q.  The  virus 
doses  were:  1,900  1 1 1 D  5  0  .  190  i:i%0  and  19  HI%0  •  The  titers  of 
vaccine  and  of  virus  on  infection  day  were  as  follows. 

Vaccine:  2  x  1 06  MIDcq/liI  (2.6  x  1 05  pfu/nl) 

Virus:  3.3  x  1 07  (:It>5Q/ul  (5.1  x  1  (£  pfu/ml) 

The  diluent  used  was  EhEi.,  0.25S  H 3 A .  Three  monkeys  were  used  as 
uninoculated  controls. 

Animals  infected  or  vaccinated  with  the  dengue-4  preparations  were 
bled  on  post  infection  (vaccination)  days  30  and  60.  Serum  samples 
were  assayed  for  neutralization  antibodies  against  the  parent,  wild 
type  dengue-4  virus  (strain  341750  Caribe). 

Results  obtained  are  shown  on  tables  XII  and  XIII.  Using  the  Reed 
and  iluench  procedure,  the  following  RID50  were  obtained. 

Dengue-4  vaccine  (strain  34  1750  Carib):  2 .37x1  (P  K ID  50 

Dengue-4  virus  (strain  341750  Carib):  60  HID50 

It  is  therefore  concluded  tnat  the  dengue- 4  vaccine  was  highly 
attenuated.  The  I i I D  5 q  obtained  for  the  parent  dengue-4  virus  agreed 
well  with  the  previous  result  obtained  with  the  11-241  seed  of  dengue-4 
(see  table  VII). 
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TABLE  I 


Antibody  Response  of  Jionkeys  Vaccinated  with  Different  doses  of 

Candidate  45AZ-5  Dengue-1  Vaccine 


Antibody 

Titer 

s  on 

Post-Vaccination 

Day 

Monkey 

Number 

Vaccine 

Type 

I;ID50 

30 

60 

90 

120 

150 

190 

D32 

45AZ-5 

1320 

19 

80 

68 

52 

23 

33 

C43 

45AZ-5 

1320 

IS 

26 

140 

14 

<10 

<10 

C6  9 

45AZ-5 

1  320 

<10 

1  0 

80 

1  3 

<10 

<10 

B33 

45AZ-5 

1320 

<10 

50 

210 

14 

<10 

<10 

E40 

45AZ-5 

1320 

1  1 

50 

520 

30 

15 

18 

C4  9 

45AZ-5 

132 

<10 

<10 

<10 

<10 

<10 

<10 

EO  9 

4  5  A  Z  -  5 

132 

<10 

<10 

<10 

<10 

<10 

<10 

B24 

45AZ-5 

132 

<10 

<10 

<10 

<10 

<10 

<10 

027 

45AZ-5 

•132 

<10 

•  <10 

<10 

<10 

<10 

<10 

B  9  1 

45AZ-5 

132 

<10 

<10 

<10 

<10 

<10 

<10 

E3  6 

45AZ-5 

13.2 

<10 

<10 

<10 

<10 

<10 

<10 

D5  6 

45AZ-5 

13.2 

<10 

<10 

<10 

<10 

<10 

<10 

El  1 

4  5  A  Z  -  5 

13.2 

<10 

<10 

<10 

<10 

<10 

<10 

E24 

45AZ-5 

13.2 

<10 

<10 

<10 

<10 

<10 

<10 

E32 

4'  5  A  Z  -  5 

13.2 

<10 

<10 

<10 

<10 

<10 

<10 

ABLE  II 


Antibody  Response  of  Monkeys  Vaccinated  With  Different  Doses  of 
Candidate  TP79-56  Denjuc-1  Vaccine. 


Antibody Ti ters  on  Po3t  Vaccination  Day 


Monkey 
f!  u  n  b  e  r 

Vaccine 

Type 

!:ID50 

30 

60 

90 

1  20 

150 

1  90 

F34 

TP79-56 

322 

14 

29 

<10 

<10 

<10 

<10 

D41 

TP79-5S 

322 

<10 

68 

32 

16 

25 

32 

E22 

T  P  7  9  -  5  6 

322 

<10 

6  8 

1  0 

<10 

<10 

<10 

E21 

TP79- 56 

322 

84 

78 

60 

27 

50 

40 

C67 

TP79-56 

322 

<10 

<10 

<10 

<10 

<10 

<10 

E13 

TP79-56 

32.2 

<10 

<10 

<10 

<10 

<10 

<10 

D42 

TP79-56 

32.2 

<10 

<10 

<10 

<10 

<10 

<10 

E  3  4 

TP79-56 

32.2 

<10 

<10 

<10 

<10 

<10 

<10 

C  8  9 

TP79-56 

32.2 

<10 

<10 

<10 

<10 

<10 

<10 

E42 

TP79-56 

32.2 

<10 

<10 

<  1  0 

<10 

<10 

<10 

C73 

TP79-56 

3 . 2 

<10 

<10 

<10 

<10 

<10 

<10 

C7  1 

TP79-56 

3.2 

<10 

<10 

<10 

<10 

<10 

<10 

C4  2 

TP79-56 

3 . 2 

<10 

<10 

<  1  0 

<10 

<10 

<10 

C  9  2 

TP79-56 

3.2 

<10 

<  1  0 

<  1  0 

<10 

<10 

<10 

C46 

TP79-56 

3 . 2 

<10 

<10 

<10 

<10 

<10 

<10 

B  4  5 

Controls 

D46 

unvaccinated 

<10 

<10 

<10 

<10 

<10 

<10 

D6  3 


CO  5 


1 


J  *?«y 

I 


$ 

Vi  V 

r4#v  3 


TADLD  III 


Antibody  Response  of  fl  5  A  7.  -  9  Vaccinated  .’Ion  keys  Challenged  with 

wild  Type  Denjue-1  Virus 


Antibody  Titers  on  Post-Challenge  Day 


I!onkeys  Uere  Challenged  Uith  2916  IHD50  of  DHU-I  Virus  (WP197JI)  on 
Post  Vaccination  Day  190. 


w. 


T  AIsLE  I 


body  ?  «  ir.oi.ji.  of  i’  Y  -  V'  '>  Vaccina  tel  llonkeys  Challenged  With 

'.'ill  Ty  ,>e  Den,, aw-  1  Virus 


D  4  5  * 

<  1 

D  4  6  *  * 

<  1 

D  6  3 !i 

<  1 

COD* 

<  1 

on  Post-Challenge  Day 


30  6 


‘Control ,  unvaccinated  ( Ut  infected)  n.onhey 
-•Control,  uninfected  and  un vaccina ted  u on hey 


TABLK  V 


Antibody  Response  of  Rhesus  Monkeys  Vaccinated  With  Different  Doses  of 
Candidate  Den^ue-3  (CH53JI9)  Vaccine. 


Antibody  Response  of  Rhesus  Monkeys  Infected  With  Different  Doses  of 
l.'ild  Type  Den^ue-3  (CH5349)  Virus. 


Virus  Dose 

N  Titers 

on 

!•!  o  n  k  e  y 

( MID50  in  0.5  nl) 

Post  Infection  day 

1!  u  n  b  e  r 

30 

60 

E44 

15,000* 

>640 

11.  D. 

G49 

500 

11.  D. 

G7  5 

>640 

11.  D. 

1123 

>640 

N.D. 

H24 

520 

N.D. 

E23 

1,500* 

600 

N.D. 

E46 

490 

N.D. 

G45 

500 

N.D. 

HO  6 

500 

N.D. 

H3  4 

300 

N.D. 

G5  8 

1  50* 

300 

N.D. 

G7  8 

>640 

N.D. 

G  8  8 

37 

N.D. 

G  90 

470 

N.D. 

HI  4 

580 

N.D. 

G79 

Unvaccinated, 

<10 

<10 

HOI 

uninfected 

<10 

<10 

H21 

controls 

<10 

<10 

*Correspond  to  2.63,  0.263  and  0.0263  pfu/0.5  ul  ,  respectively. 
N.D.=  Not  Done 
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TABLE  VIII 


Seroconversion  of  Rhesus  Monkeys  Inoculated  With  Varying  Amounts  of 


Dengue- 

3  Vaccine 

Monkey 

Humber 

Vaccine  Dose 
(MID50  in  0.5  ml) 

Antibody  titers 
30 

on  Post  Vaccination  Day 
60 

3348 

12.5* 

290 

275 

B594 

420 

336 

B600 

160 

150 

B860 

410 

320 

E25 

<10 

<10 

E26 

3.125* 

<10 

<10 

E29 

98 

100 

E30 

>80 

84 

E31 


>89 


84 


TABLE  IX 


Seroconversion  of  Rhesus  Monkeys  Inoculated  With  Varying  Amounts  of 
Dengue-3  Virus  (CH53489). 


Monkey 

Number 

Virus  Dose 
(MID50  0.5  ml) 

Antibody  Titers 
30 

on  Post  Infection  Day 
60 

E35 

3.75* 

100 

1  10 

E38 

96 

98 

E39 

1  60 

145 

E4  1 

88 

90 

E46 

93 

107 

E7  0 

.  375* 

29 

30 

E71 

<10 

<10 

E328 

63 

79 

E329 

48 

60 

E330 

82 

100 

079 

Uninfected 

Controls 

<10 

<10 

HOI 

<10 

<10 

H21 

<10 

<10 

•Correspond  to  21x1  CT^  pfu  and  21  x  10"^pfu,  respectively. 
N.D.=  Mot  Done 
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Table  X 


Seroconversion  of  Rhesus  Monkeys  Inoculated  With  Varying  Amounts  of 
Dengue-3  Vaccine  (CH53489) 


Monkey 

Dumber 

Vaccine  Dose 
(MID50  in  0.5  ml) 

Antibody  titers 
30 

on  Post  Vaccination  Day 
60 

B348 

12.5* 

290 

275 

B594 

420 

336 

B600 

160 

150 

B860 

410 

320 

E25 

<10 

<10 

E26 

3.  125* 

<10 

<10 

E29 

98 

100 

E30 

80 

84 

E31 

89 

84 

E32 

<10 

<10 

?'  13 

0.3072* 

<10 

<10 

G50 

<10 

<10 

G84 

<10 

<10 

G85 

<10 

<10 

G94 

<10 

<10 

•Correspond  to  29x10"^  pfu,  73  x  10"^  pfu  and  15  x  10"^pfu. 
respectively 


Table  XI 


Seroconversion  of  Rhesus  Monkeys  Inoculated  With  Varying  Amounts  of 
Dengue-3  Virus  (CH53489). 


Monkey 

Number 

Virus  Dose 
( MIDj q  0.5  ml) 

Antibody  Titers 
30 

on  Post  Infection  Day 
60 

E35 

3.75* 

100 

110 

E30 

96 

98 

E39 

160 

145 

E41 

88 

90 

E46 

93 

107 

E70 

.  375* 

29 

30 

E71 

<10 

<10 

E328 

63 

79 

E329 

48 

60 

E330 

82 

100 

G95 

0.0297* 

<10 

<10 

G96 

<10 

<10  T. 

G  97 

<10 

<10 

H 1  2 

<10 

<10 

h  i  a 

<10 

<10 

G79 

Uninfected 

Controls 

<10 

<10 

HOI 

•  i 

<10 

<10 

H21 

<10 

<10 

•Correspond  to  21x1(7^  pfu»  21  x  1 CT5  pfu  and  79  x  lO-^pfu* 
respectively. 


Table  XII 


m 


$ 


::;;i 

'in 

y:» 

■  ,M 


1 


Seroconversion  of  rhesus  monkeys  inoculated  with  different 
amounts  of  Dengue-4  Vaccine  (strain  341750  Caribe) 


1 

■, 

^  Monkey 

|  number 

Pfu 

0.5  ml 

MID  jo 

0.5  ml 

D-4  Antibody  Titers  On 

Post  vaccination  Day 

30  60 

>  D24 

t 

1.3  x  1C? 

1x106 

40 

41 

\  E437 

i 

<10 

38 

j  FI 

<10 

35 

J  C56 

<10 

50 

!  G92 

52 

25 

J1 

6,500 

50,000 

<10 

<10 

J  2 

<10 

<10 

|  OH 

<10 

<10 

E25 

<10 

50 

E26 

i 

<10 

<10 

j  E32 

1  30 

1  ,000 

<10 

<10 

FI  3 

<10 

<10 

G  5  0 

. 

<10 

<10 

G  8  4 

<10 

37 

G05 

<10 

<10 

5  Table  XIII 

I  Seroconversion  of  rhesus  monkeys  inoculated 

f  of  wild  type  Dengue-4  virus  (strain  341750 

with  different  amounts 

Car ibe ) 

D-4  Antibody 

Titers  on 

Monkey 

Pfu 

MID5Q 

Post  vaccination  Day 

Number 

k 

0.5  ml 

0.5  ml 

30 

60 

PI 

25.5 

1,900 

66 

190 

P2 

<10 

170 

P3 

32 

180 

4  P4 

1 

<10 

49 

i  p5 

47 

230 

P6 

2.55 

190 

<10 

<10 

P7 

<10 

25 

!  Winnie 

<10 

36 

G94 

<10 

<10 

E71 

43 

260 

G95 

0.255 

1  9 

<10 

<10 

G96 

<10 

43 

G97 

<10 

<10 

ill  2 

<10 

84 

HI  8 

<10 

<10 

G79 

• 

<10 

<10 

HOI 

uninfected 

<10 

<10 

112  1 

controls 

<10 

<10 

y.'l 


i.Vv 


•V 
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In  conducting  the  research  described  in  this  report, 
the  investigator ( s )  adhered  to  the  "Guide  for  the 
Care  and  Use  of  Laboratory  Animals,"  Prepared  by  the 
Committee  on  Care  and  Use  of  Laboratory  Animals  of 
the  Institute  of  Laboratory  Animal  Resources,  National 
Research  Council  (DREW  Publication  No.  (NIH)  78-23, 
Revised  1973) 
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